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(57) An apparatus for manually opening a nomially- 
closed valve Includes a value and a hand-operated 
valve opening jig. The valve includes a working rod for 
operating a vah^e elennent which is moved to close and 
open a conduit; a cylindrical holder fixed to the working 
rod, and to which the hand-operated valve opening jig 
can be detachably attached from the outside of the 
housing; a biasing member which biases the working 
rod to close the conduit; and a pressure chamber which 
is supplied with a working fluid to move the working rod 
to make the valve element open the conduit. The hand- 
operated valve opening jig includes a manual-opening 
attachment which can be detachably attached to the cy- 
lindrical holder; and an operational member which is op- 
erated to move the working rod In a direction to make 
the valve element open the conduit via said manual- 
opening attachment. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present invention relates to a valve for 
opening and closing a conduit (passage) of fluid (liquid 
or gas). More specificany, the present invention relates 
to an apparatus with which the operational status of a 
stop valve can be visually checked, and also relates to 
an apparatus with which a normally-closed valve can be 
manually opened. 

2. Description of the Related Art 

[0002] Various types of slop valves having a structu re 
in which a valve element Is nonmally biased in an open- 
ing or closing direction by a spring force so that an as- 
sociated conduit is closed or opened when the valve el- 
ement Is acted upon by the pressure of a working fluid 
against the spring force are known in the art. However, 
in such types of conventional stop valves, the only way 
to check the operational status of the stop valve is to 
read a gauge, e.g., a flowmeter, or a pressure gauge. 
[0003] Furthenmore, various types of nomnally-closed 
valves having a structure in whch a valve element is 
nomially closed by a spring force so that the associated 
conduit is opened when the valve element is acted upon 
by the pressure of a working fluid against the spring 
force are known in the art. In such types of conventional 
normally-closed valves, undercondltions which disallow 
the valve to be supplied with any working fluid, it Is dif- 
fk:ult to open the valve in the case where the value 
needs to be opened. Specifk:ally, in a normally-closed 
valve whose pressure for closing the valve is high (i.e., 
the spring force for closing the value is great), it is more 
difficult to open the valve when It needs to be opened 
under the same conditions, and moreover, it is extreme- 
ly difficult to adjust and maintain the opening state (open 
width) of the vafve. 

SUMMARY OF THE INVENTION 

[0004] An object of the present Invention is to provide 
an apparatus having a simple structure with which the 
operational status of a stop valve (e.g., whether the 
valve is open or closed) can be visually checked. An- 
other object of the present invention is to provide an ap- 
paratus with whk^h a normally-closed valve can be man- 
ually opened, and which makes it possible to adjust and 
maintain the opening of the valve easily. 
[0005] To achieve the object mentioned above, a stop 
valve is provided, including a working rod for operating 
a valve element whbh Is moved to close and open a 
main conduit; a biasing member which biases the work- 
ing rod in a direction to make the valve element one of 
close and open the main conduit; a piston body which 



is coupled to the working rod and slldably fitted in a 
housing of the stop valve; a pressure chamber fonned 
within the housing by the piston body; a pressure sup- 
plying device which supplies a working fluid to the pres- 
5 sure chamber to move the working rod in a direction 
against a biasing force of the biasing member; and a 
visual checking member which is integral with the work- 
ing rod to project from the housing in accordance with 
movement of the working rod, wherein an amount of pro- 
10 jection of the visual checking member varies in accord- 
ance with an axial position of the wori<ing rod. 
[0006] Preferably, the visual checking member fully 
retreats into the housing when the working rod is in one 
of a valve-open position and a valve-closed position, 
and the visual checking member projects from the hous- 
ing when the working rod is in the other of the valve- 
open position and the valve-closed position. 
[0007] In an embodiment, the visual checking mem- 
ber is formed as a cylindrical member which is coaxial 
to the working rod. The working rod includes a control 
conduit which is connected with the pressure chamber, 
and an external tube is connected to the working rod to 
be positioned in the visual checking member and to be 
connected with the control conduit. 
[0008] Preferably, a cylindrical holder is further pro- 
vided, which is coaxially fixed to the working rod, where- 
in the visual checking member is formed as a cylindrical 
member, and is fixedly attached to the cylindrical holder. 
[0009] In an embodiment, the biasing member biases 
the working rod in the first direction to make the valve 
element close the main conduit. The stop valve further 
includes a hand-operated valve opening jig which in- 
cludes a manual-opening attachment which can be de- 
tachably attached to the cylindrical holder, and an oper- 
ational member which is operated to move the working 
rod in a direction to make the valve element open the 
main conduit via the manual-opening attachment. 
[0010] Preferably, a hand-operated valve opening jig 
is further provided, whk:h includes a rotational member 
having a cyllndrbal surface which comes Into contact 
with an operational mount mounted on the housing, the 
rotational member being pivoted about the manual- 
opening attachment via a pivot provided at a position 
which deviates from an approximate center of the cylin- 
drical surface toward the cylindrical holder, and an op- 
erational member which Is operated to couple the man- 
ual-opening attachment to the cylindrrcal holder, and is 
operated to rotate the rotational member with the cylin- 
drical surface contacting the operational mount. 
[0011] In an embodiment, the hand-operated valve 
opening jig includes a locking shaft which is screwed 
into the rotational membersothat atip end of the locking 
shaft can be engaged with a stopper surface f omied on 
the manual-opening attachment. The stopper surface is 
formed so that a distance between the stopper surface 
and the tip end of the locking shaft increases as the cy- 
lindrical holder is moved in a valve-opening direction via 
the manual-opening attachment and the pivot when the 
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rotational member is rotated with the cylindricai surface 
thereof remaining in contact with the operational mount, 
and the distance varies in accordance with an amount 
of screw-engagement of the locking shaft with respect 
to the rotational member. 

[0012] Preferably, the locking shaft is formed integral 
with the operational member. 

[0013] In an embodiment, the hand-operated valve 
opening jig Includes a rotational member having a cylin- 
drical surface which comes into contact with an opera- 
tional mount mounted on the housing, the rotational 
member being pivoted about the manual-opening at- 
tachment via a pivot provided at a position which devi- 
ates from an approximate center of the cylindrical sur- 
face toward the cylindrical holder; a locking arm which 
is pivoted within the rotational member, wherein one end 
of the locking arm can be engaged with the stopper sur- 
face of the manual-opening attachment; and a spring 
whk:h biases the locking arm so that the one end of the 
locking arm is biased in a direction to be engaged with 
the stopper surface of the manual-opening attachment. 
The stopper surface is formed so that a distance be- 
tween the stopper surface and the pivot point of the lock- 
ing arm increases as the cylindrical holder Is moved in 
a valve-opening direction via the manual-opening at- 
tachment and the pivot when the rotational member is 
rotated with the cylindrical surface thereof remaining in 
contact with the operational mount, and a distance be- 
tween the one end of the locking arm and the stopper 
surface increases rf the locking ami is rotated manually 
against spring force of the spring. 
[001 4] Preferably, the operational lever is fixed to the 
rotational member in order to manually rotate the rota- 
tional member, the locking arm being positioned in the 
operational lever. 

[0015] In an embodiment, the stop valve includes a 
power-assisted device with which the biasing force of 
the biasing member is multiplied to be transmitted to the 
working rod. 

[0016] Preferably, the visual checking member is 
colored. 

[0017] Preferably, the stop valve further includes a 
stationary bearing member which is provided in the 
housing, wherein the piston body and the working rod 
are relatively movable with respect to the stationary 
bearing member; a gap formed between the piston body 
and the stationary bearing member via which the work- 
ing fluid is supplied to the pressure chamber; at least 
one slit fomried on the stationary bearing member to be 
connected with the gap so that the working fluid is sup- 
plied to the pressure chamber via the gap and the at 
least one slit; and a sealing member supported by the 
piston body, wherein the sealing member opens one end 
of the gap to make the pressure chamber connect with 
a control conduit via the gap and the at least one slit 
when the piston body is positioned at a limit of a movable 
range thereof due to the biasing force of the biasing 
member, and wherein the sealing member closes the 
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one end of the gap to make the pressure chamber con- 
nect with the control conduit via only the at least one slit 
when the piston body moves from the limit of the mov- 
able range, wherein the pressure chamber is defined by 
5 the piston body, the housing and the stationary bearing 
member 

[0018] Preferably: the sealing member is formed as 
an annular sealing member which Is fitted in an annular 
groove formed on an inner peripheral surface of the pis- 
ton body to face the gap. 

[0019] Preferably, the stop vah/e further includes a 
line joint which is positioned in the visual checking mem- 
ber and coupled to the working rod to be connected with 
the control conduit, one end of the external tube being 
connected to the working rod via the line joint. 
[0020] According to another aspect of the present in- 
vention, an apparatus is provided for manually opening 
a nonnally-closed valve, the apparatus including the 
normally-closed valve and a hand-operated valve open- 
ing jig. The normally-closed valve includes a working rod 
for operating a valve element which is moved to close 
and open a conduit; a cylindrical holder which is coaxi- 
ally fixed to the working rod, and to which the hand-op- 
erated valve opening jig can be detachably attached 
from the outside of the housing; a biasing member which 
biases the working rod in a first direction to make the 
valve element close the conduit; and a pressure cham- 
ber which Is fomried within the housing, and is supplied 
with a working fluid to move the working rod in a second 
direction to make the valve element open the conduit. 
The hand-operated valve opening jig Includes a manual- 
opening attachment which can be detachably attached 
to the cylindrical holder; a rotational member having a 
cylindrical surface which comes into contact with an op- 
erational mount mounted on the housing, the rotational 
member being pivoted about the manual-opening at- 
tachment via a pivot provided at a position which devi- 
ates from an approximate center of the cylindrical sur- 
face toward the cylindrical holder; and an operational 
member which is operated to couple the manual-open- 
ing attachment to the cylindrical holder, and is operated 
to rotate the rotational member with the cylindrical sur- 
face contacting the operational mount. 
[0021] In an embodiment, the hand-operated valve 
opening jig includes a locking shaft which is screwed 
Into the rotational memberso that a tip end of the locking 
shaft can be engaged with a stopper surface formed on 
the manual-opening attachment. The stopper surface is 
formed so that a distance between the stopper surface 
and the tip end of the locking shaft increases as the cy- 
lindrical holder 51 is moved in a valve-opening direction 
via the manual -opening attachment and the pivot when 
the rotational member is rotated with the cylindrical sur- 
face thereof remaining in contact with the operational 
mount, and wherein the distance varies in accordance 
with an amount of screw-engagement of the locking 
shaft with respect to the rotational member. 
[0022] Preferably, the locking shaft is formed integral 
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with the operational member. 

[0023] In an embodiment, the hand-operated valve 
opening jig includes a locking ami which Is pivoted with- 
in the rotational member, wherein one end of the locking 
arm can be engaged with the stopper surface of the s 
manual-opening attachment; and a spring which biases 
the locking arm so that the one end of the locking awn 
is biased in a direction to be engaged with the stopper 
surface of the manual-opening attachment. The stopper 
surface is fomied so that a distance between the stopper io 
surface and the pivot point of the locking arm increases 
as the cylindrical holder is moved In a valve-opening di- 
rection via the manual-opening attachment and the pivot 
when the rotational member is rotated with the cylindri- 
cal surface thereof remaining in contact with the opera- is 
tional mount, and wherein a distance between the one 
end of the locking arm and the stopper surface increas- 
es If the locking arm is rotated manually against spring 
force of the spring. 

[0024] In an embodiment, the hand-operated valve 20 
opening jig further includes an operational lever fixed to 
the rotational member for manually rotating the rotation- 
al member, the locking arm being positioned in the op- 
erational lever. 

[0025] In an embodiment, the stop valve includes a 2s 
power-assisted device with which the biasing force of 
the biasing member is multiplied to be transmitted to the 
working rod. 

[0026] According to another aspect of the present in- 
vention, a stop valve is provided, including a working 30 
rod for operating a valve element which is moved to 
close and open a conduit; a biasing member which bi- 
ases the working rod in a first direction to make the valve 
element close the conduit; a pressure chamber formed 
within a housing of the stop valve; a pressure supplying 35 
device whk:h supplies a working fluid to the pressure 
chamber to move the working rod in a second direction 
against a biasing force of the biasing member; and a 
moving member which moves together with the working 
rod to project out of and retreat into the housing in ac- 40 
cordance with movement of the working rod. 
[0027] According to another aspect of the present in- 
vention, a stop valve is provided, including a working 
rod for operating a valve element which is moved to 
close and open a conduit; and a moving member which 45 
moves together with the working rod so that the moving 
member retracts into a housing of the slop valve when 
the valve element is moved to close the conduit and so 
that at least part of the moving member projects out of 
the housing when the valve element is moved to open so 
the conduit. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0028] The present invention will be described below S5 
in detail with reference to the accompanying drawings 
in whkih: 



Figure 1 is a longitudinal cross sectional view of the 
first embodiment of a nomrially-closed type of pow- 
er-assisted slow operation valve to which the 
present invention is applied, showing a valve closed 
state thereof; 

Figure 2 is a longitudinal cross sectional view of the 
first embodiment of the normally-closed type of 
power-assisted slow operation valve shown in Fig- 
ure 1 , showing a valve opened state thereof; 
Figure 3 is a perspective view of fundamental ele- 
ments of the normally-closed type of power-assist- 
ed slow operation valve shown in Figures 1 and 2, 
showing the positional relationship between the ta- 
pered tip of a working rod, a pair of floating rollers, 
and a pair of rollers; 

Figure 4 is a view similar to that of Rgure 3 and il- 
lustrates fundamental elements of the normally- 
closed type of power-assisted slow operation valve 
shown in Figures 1 and 2, showing another embod- 
iment of the tapered tip of the working rod which has 
a different shape from that of the tapered tip shown 
in Figure 3; 

Figure 5 is an enlarged sectional view of part of the 
nomnally-closed type of power-assisted slow oper- 
ation valve shown in Figures 1 and 2, showing a 
state of a piston body, a stationary bearing member, 
and an annular sealing member when the valve is 
closed; 

Figure 6 is a view similar to that of Figure 5 and il- 
lustrates a state of the piston body, the stationary 
bearing member, and the annular sealing member 
at the time of commencement of an operation of 
slowly opening the valve; 

Figure 7 is a view similar to that of Rgure 6 and il- 
lustrates a state of the piston body, the stationary 
bearing rnember, and the annular sealing member 
during the operation of slowly opening the valve; 
Figure 8 is a view similar to that of Rgure 5 and il- 
lustrates a state of the piston body, the stationary 
bearing member and the annular sealing member 
when the operation of slowly opening the valve 
ends; 

Figure 9 is a graph showing an example of the 
valve-opening characteristic of the nomnally-closed 
type of power-assisted slow operation valve shown 
in Figures 1 and 2; 

Figure IDA is a front view of fundamental portion of 
the valve-opening characteristic of the nomnally- 
closed type of power-assisted slow operation valve 
shown in Figures 1 and 2, showing a state where a 
cylindrical visual checking member retreats from an 
upper housing when the valve is closed; 
Figure 1 0B is a view similar to that of Figure IDA 
and shows a state where the cyltndrk^al visual 
checking member projects into the upper housing 
when the valve is open; 

Figure 11 is a perspective view of a hand-operated 
valve opening jig for the first embodiment of the nor- 
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mally-closed type of power-assisted slow operation 
valve shown in Figures 1 and 2. and an associated 
member of the power-assisted slow operation valve 
to which the hand-operated valve opening jig is en- 
gaged; 5 
Figure 12 Is a cross sectional view of the hand-op- 
erated valve opening jig shown in Figure 11 and the 
associated member of the power-assisted slow op- 
eration valve shown In Figure 11 . showing a state 
where the hand-operated valve opening jig is en- io 
gaged with the associated member but has not yet 
been operated to open the valve; 
Figure 13 is a cross sectional view of the hand-op- 
erated valve opening jig shown In Figure 1 2 and the 
associated member of the power-assisted slow op- is 
eration valve, taken along the Xltl-XIII line shown In 
Figure 1 2, as viewed in the direction of the append- 
ed arrows; 

Figure 14 is a perspective view of a hand-operated 
valve opening jig for the second embodiment of the 20 
normally-closed type of F)ower-assisted slow oper- 
ation valve to which the present invention is applied, 
and an associated member of the power-assisted 
slow operation valve to which the hand-operated 
valve opening jig is engaged; ^5 
Figure 15 is a cross sectional view of the hand-op- 
erated valve opening jig shown in Figure 14 and the 
associated member of the power-assisted slow op- 
eration valve shown in Figure 14, showing a state 
where the hand-operated valve opening jig is en- 30 
gaged with the associated member but has not yet 
been operated to open the valve; 
Figure 16 is a cross sectional view of the hand-op- 
erated valve opening jig shown in Figure 1 4 and the 
associated member of the power-assisted slow op- 35 
eration valve shown in Figure 14. taken along the 
XV)-XVI line shown in Figure 15, looking in the di- 
rection of the appended an^ows; 
Figure 17 is a cross sectional view of the hand-op- 
erated valve opening jig shown in Figure 1 4 and the <o 
associated member of the power-assisted stow op- 
eration valve shown in Figure 14, showing a state 
where the hand-operated valve opening jig is en- 
gaged with the associated member and has been 
operated to open the valve; 
Figure 18 Is a view similar to that of Figure 17 and 
shows a state where a locking shaft of the hand- 
operated valve opening jig is rotated manually to 
lock the open wkith of the valve; 

Figure 19 is an exploded perspective view of a so 
hand-operated valve opening jig used for the third 
embodiment of the normally-closed type of power- 
assisted slow operation valve to which the present 
invention is applied; 

Figure 20 is a cross sectional view of the hand-op- 55 
erated valve opening jig shown in Figure 19 and as- 
sociated member of the third embodiment of the 
power-assisted slow operation valve, showing a 



state where the hand-operated valve opening jig is 
engaged with the associated member and has been 
operated to open the valve; 
Figure 21 is a cross sectional view of the hand-op- 
erated valve opening jig shown in Figure 20 and the 
associated member of the power-assisted slow op- 
eration valve shown in Figure 20, showing a state 
where the hand-operated valve opening jig is en- 
gaged with the associated member but has not yet 
been operated to open the valve; 
Figure 22 is a view similar to that of Figure 21 and 
shows a state where the hand-operated valve open- 
ing jig has been operated to open the valve; 
Figure 23 is a view similar to that of Figure 22 and 
illustrates an action of a locking arm for unlocking 
the open width of the valve, wherein an arrow 
shown in Figure 23 Indicates a rotational direction 
of the locking arm to unlock the open width of the 
valve; and 

Figure 24 is a vievy similar to that of Figure 22 and 
Illustrates a state of the moment at which the locking 
awn is pressed manually to disengage the locking 
amn from the curved stopper surface of a manual- 
opening attachment. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0029] The first embodiment of a stop valve (power- 
assisted slow operation valve) 10 to whfch the present 
Invention is applied will be hereinafter discussed with 
reference to Figures 1 through 13. The power-assisted 
slow operation valve (stop valve) 1 0 is a normally-closed 
type valve and opens slowly when opened by the pres- 
sure of a working fluid. The bask: structure of the stop 
valve 1 0 has been proposed in Japanese Unexamined 
Patent Publication No. 11 -82804, the assignee of which 
is the same as that of the present invention. First of all, 
the overall structure of the stop valve 10 will be herein- 
after discussed. 

[0030] The stop valve 10 is provided at the bottom 
thereof with a conduit block 11 . The conduit block 11 is 
provided on opposite sides thereof with two conduit con- 
necting ports 12 and 13 that are positioned on the same 
axis. The conduit block 1 1 is further provided with a stop 
valve connecting port 14 whose axis extends perpen- 
dicular to the axis of the two conduit connecting ports 
1 2 and 1 3. Two conduits 1 2a and 1 3a (conduits 1 2a and 
13a constitute a main conduit of the stop value 1 0) ex- 
tend in the two conduit connecting ports 12 and 13, re- 
spectively, and the Inner ends of the two conduits 12a 
and 13a are open to the stop valve connecting port 14. 
The inner open end of the conduit 12a is provided with 
an annutarvalveseat 15. The stop valve connecting port 
14 is provided with a disk-shaped metal diaphragm 16 
which surrounds the annular valve seat 1 5 and the inner 
open end of the conduit 13a, a retainer 17 which holds 
a peripheral edge of the metal diaphragm 1 6 against an 
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annular seat 14a of the stop valve connecting port 14, 
and a valve element 1 8 which is positioned in the retain- 
er 1 7 to be supported thereby in a movable manner In 
the present embodiment, a high-pressure fluid is sup- 
plied to the conduit connecting port 12 to flow from the 
conduit connecting port 12 to the conduit connecting 
port 13 (left to right as viewed in Figure 1) via the con- 
duits 12a and 13a. The annular valve seat 15 is posi- 
tioned at the center of the metal diaphragm 16. The 
valve element 1 8 is engaged with and disengaged from 
the center of the metal diaphragm 16. If the valve ele- 
ment 18 is pressed against the annular valve seat 15 
against the pressure of the fluid within the conduit 12a, 
the metal diaphragm 16 shuts off the connectfon be- 
tween the conduit 12a and the conduit 13a. 
[0031] The stop valve 10 is provided with a housing 
21 that is composed of a lower housing 21 a, and an up- 
per housing 21 b connected to the lower housing 21 a via 
a lock ring 21c. A bottom end of the lower housing 21a 
is secured to the stop valve connecting port 14 via male 
and female screw threads that are respectively formed 
on the connecting port 14 and the lower housing 21a. 
[0032] The stop valve 10 is provided in the housing 

21 with a valve stem assembly 24 (see Figures 3 and 
4), a pair of floating rollers (upper rollers) 25 and a work- 
ing member 26 which are Inserted Into the housing 21 
to be supported thereby as movable members, in that 
order from bottom to top as viewed in Figure 1 or 2. The 
valve stem assembly 24 is provided with a valve rod 22 
and a pair of rollers (tower rollers) 23. The valve rod 22 
functions to make the valve element 1 8 move in a direc- 
tion to be engaged with or disengaged from the annular 
valve seat 16. Each of the pair of rollers 23 is made up 
of a peripheral roller element 23a and an axial shaft 23b 
whose opposite ends are supported by a support block 
22a of the valve stem assembly 24. The valve rod 22 is 
fomried Integral with the support block 22a, The pair of 
rollers 23 (the pair of axial shafts 23b) are arranged at 
opposite sides of the axis of the valve rod 22 in a sym- 
metrical manner with respect to the axis of the valve rod 

22 to extend parallel to each other in a direction perpen- 
dicular to the axis of the valve rod 22 without intersecting 
the axis of the valve rod 22. 

[0033] The worthing member 26 is provided with a 
woricing rod 27 that is coaxial with the valve rod 22, and 
a piston body 29 that Is secured to a middle portion of 
the working rod 27. The piston body 29 is slidabty fitted 
in the housing 21 (the lower housing 21a) in an airtight 
fashion so that the outer peripheral surface of the piston 
body 29 slidably contacts an inner peripheral surface of 
the lower housing 21a, while the piston body 29 is sli- 
dalby fitted on a central cylindrical portion 32 of a sta- 
tionary bearing member 30 so that the inner peripheral 
surface of the piston body 29 slidably contacts an outer 
peripheral surface of the central cylindrical portion 32. 
As shown in Figs. 6 through 8, the working rod 27 is 
slkJably fitted in the central cylinder 32 in an airtight fash- 
ion via an O-ring 32c. The O-ring 32c is fitted on the 
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working rod 27 so that the outer edge thereof is in press- 
ing contact with the inner peripheral surface 32b of the 
central cylindrical portion 32. The outer peripheral sur- 
face of the stationary bearing member 30 Is fixed to an 
5 inner peripheral surface of the lower housing 21 a in an 
airtight fashion. The housing 21 , the piston body 29 (the 
working rod 27) and the stationary bearing member 30 
together define a pressure chamber (a valve-opening 
pressure chamber) 31 . 
10 [0034] As shown in Figures 5 and 6, a gap CI is 
formed between an outer peripheral surface 32a of the 
central cylindrical portion 32 and the piston body 29, 
while a gap C2 is fomied between the inner peripheral 
surface 32b of the central cylindrical portion 32 and the 
f5 working rod 27. The O-ring 32c prevents air from leaking 
from the pressure chamber 31 to a compartment in 
which the valve stem assembly 24 Is positioned via the 
gap C2 to maintain hermeticlty of the pressure chamber 
31 . A pilot pressure (compressed air/woricing fluid) P is 
applied to the pressure chamber 31 via an axial conduit 
(working fluid conduit/control conduit) 33a and a radial 
conduit (working fluid conduit/control conduit) 33b that 
are formed in the working rod 27. 
[0035] The stop valve 1 0 is provided between the pis- 
ton body 29 and the upper housing 21 b with a compres- 
sion spring (biasing member) 37 that normally biases 
the working member 26 toward the valve stem assembly 
24. The lower end of the working rod 27 of the working 
member 26 is fomned as a tapered tip 27a. The pair of 
floating rollers 25 are disposed between the tapered tip 
27a of the woricing rod 27 and the pair of rollers 23. The 
tapered tip 27a can be fonned as a tip 27a2 in the shape 
of a circular cone as shown in Figure 3, or a tip 27a1 in 
the shape of a wedge having two flat surfaces as shown 
in Figure 4. 

[0036] Each of the pair of floating rollers 25 is made 
up of a peripheral roller element 25a and an axial shaft 
25b. Each peripheral roller element 25a is accommo- 
dated in a recess 30a formed on a bottom surface of the 
stationary bearing member 30 so as not to move in the 
axial direction of the wori<ing rod 27, while each axial 
shaft 25b is guided by a guiding surface 24b of the valve 
stem assembly 24 to be movable in a direction perpen- 
dicular to the axis of the valve rod 22. The pair of floating 
rollers 25 are provided parallel to the pair of rollers 23 
between the tapered tip 27a and the pair of rollers 23. 
Valve-closing pressure which is exerted on the working 
member 26 is transmitted to the valve rod 22 via the ta- 
pered tip 27a of the working rod 27, the pair of floating 
rollers 25 and the pair of rollers 23. 
[0037] The shape of the tapered tip 27a of the working 
rod 27, the outer diameter of each of the upper and lower 
pairs of rollers 23 and 25, and the initial position of each 
of the upper and lower pairs rollers 23 and 25 (at the 
time the valve element 1 8 Is disengaged from the annu- 
lar valve seat 15) are determined in a manner so that 
the valve rod 22 moves by an amount of movement 
smaller than the amount of movement of the working 
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member 26 when the working member 26 moves toward 
the valve stem assembly 24 to cause the valve rod 22 
to move toward the annular valve seat 1 5 via the tapered 
tip 27a, the pair of floating rollers 25 and the pair of roll- 
ers 23. For instance, a ratio of the amount of movement 
of the working member 26 to the amount of movement 
of the valve rod 22 can be "1 :0,2" or "1 :0. 1 The tapered 
tip 27a remains In contact with the pair of floating rollers 
25, which in turn remain In contact with the pair of rollers 

23 at all times in any operational state. Even if the work* 
ing member 26 moves to a closest position with respect 
to the valve stem assembly 24, the positions of the pair 
of floating rollers 25 never move outward beyond the 
positions of the pair of rollers 23 in a direction perpen- 
dicular to the axial direction of the working rod 27 (in the 
horizontal direction as viewed in Figure 1 or 2). The stop 
valve 1 0 Is provided between the valve stem assembly 

24 and the lower housing 21 a with a compression spring 
24a thai has a relatively small spring force which biases 
the valve stem assembly 24 In a direction to open the 
valve. 

[0038] The compressed air (working fluid) which flows 
out of the radial conduit 33b is led to the pressure cham- 
ber 31 via the gap C2 and the gap C1 . The central cy- 
lindrical portion 32, which is an element that defines the 
gap CI , is provided with at least one slit 40 which is con- 
nected with the gap CI and which extends linearly in the 
axial direction of the central cyiindrk:al portion 32, or al- 
ternatively extends in a helical fashion about the axis of 
the central cylindrical portion 32. An annular sealing 
member (one-way sealing member) 41 is fitted in an an- 
nular groove formed on an inner peripheral surface of 
the piston body 29 so as to face the gap CI . The annular 
sealing member 41 obstructs the gap C1 so that the ra- 
dial conduit 33b and the pressure chamber 31 are con- 
nected with each other only via the slit 40 when the an- 
nular sealing member 41 contacts the outer peripheral 
surface 32a of the central cylindrteal portion 32 as 
shown in Figures 6 and 7. However, in a state shown In 
Figure 5 where the piston body 29 is positioned at the 
lower limit of the movable range thereof due to the spring 
force of the compression spring 37, the annular sealing 
member 41 is disengaged from the outer peripheral sur- 
face 32a of the central cylindrical portion 32 to retreat 
from the gap C1 at the lower end thereof. Consequently, 
the radial conduit 33b and the pressure chamber 31 are 
connected with each other via the gap CI and the slit 
40. Accordingly, the cross-sectional area of the passage 
which connects the radial conduit 33b with the pressure 
chamber 31 in a state shown in Figure 5 is obviously 
greater than that in a state shown in Figure 6. 
[0039] The above-described structure of the stop 
valve 1 0 is ident»al to that of the embodiment of the 
valve described in Japanese Unexamined Patent Pub- 
lication No.1 1-82804. In addition to this structure, the 
present embodiment of the stop valve 10 is further pro- 
vided with an apparatus for visually checking the oper- 
ational status of the stop valve 10. This apparatus will 



be discussed in detail with reference to Figures 1 and 2. 
[0040] The stop valve 1 0 is provided, at one end (the 
upper end) of the working rod 27 that is opposite to the 
other end thereof with respect to the retainer 1 7, with a 
5 cylindrical holder (a connecting sleeve) 51 that is fixed 
to the working member 26 at the upper end of the work- 
ing rod 27 via a set screw 50. The cylindrical holder 51 
is coaxial with the working rod 27. The stop valve 10 is 
provided around the cylindrical holder 51 with a cylindri- 
cal visual checking member 52 that is fixedly fitted on 
the cylindrical holder 51 . The upper housing 21b is pro- 
vided with an opening 21 d in which the visual checking 
member 52 is fitted in a slidable manner. The visual 
checking member 52 fully retracts into the opening 21 d 
when the working rod 27 is in the valve-close position 
thereof (see Figures 1 and 1 0A), while the visual check- 
ing member 52 projects from the opening 21 d when the 
working rod 27 Is in the valve-open position thereof (see 
Rgures 2 and 1 0B) , The visual checking member 52 and 
the working rod 27 are positioned coaxially. The visual 
checking member 52 can be made of, for example, syn- 
thetic resin or metal, and can be colored in a conspicu- 
ous color such as red. 

[0041 ] A line joint (conduit fitting) 54 i^oupled to the 
working rod 27 to be positioned in the cylindrical holder 
51 so as to be connected with the axial conduit 33a. One 
end of a flexible tube (extemal tube) 55 (shown by two- 
dot chain lines in Figures 1 and 2) is connected to the 
line joint 54 to be connected to the working rod 27 via 
the line joint 54. The other end of the flexible tube 55 is 
connected to an open/close control valve 56, a regulator 
57, and an air pilot pressure source (pressure supplying 
device) 58, in this order. 

[0042] The housing 21 , the piston body 29, the sta- 
tionary bearing member 30, the pressure chamber 31 , 
the line joint 54, the flexible tube 55. the open/close con- 
trol valve 56, the regulator 57, and the air pilot pressure 
source 58 together constitute a power-assisted devk^e 
for the stop valve 1 0. 

[0043] The operation of the first embodiment of the 
power-assisted slow operation stop valve 10 will be 
hereinafter discussed. In a state where no compressed 
air is introduced to the pressure chamber 31 , the work- 
ing member 26 moves into the valve stem assembly 24 
by the spring force of the compression spring 37. This 
moving force (valve-closing force) Is transmitted to the 
valve rod 22 via the tapered tip 27a of the working rod 
27, the pair of floating rollers 25, and the pair of rollers 
23, so that the valve rod 22 makes the valve element 1 8 
move toward the annular valve seat 15 to thereby shut 
off the connection between the conduit 1 2a and the con- 
duit 13a via the metal diaphragm 1 6, as shown in Figure 
1. 

[0044] At this stage, the annular sealing member 41 , 
which is held by the piston body 29, is disengaged from 
the outer peripheral surface 32a of the central cylindrical 
portion 32 to retreat from the slit 40 at the lower end of 
the gap C1 to open the lower portion of the gap CI . 
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Therefore, the pilot pressure source 58 (the radial con- 
duit 33b) and the pressure chamber 31 are connected 
with each other via a passage having a wide cross-sec- 
tional area which includes the gap C1 and the slit 40. 
[0045] In this state, opening the open/close control 
valve 56 to introduce compressed air generated by the 
pilot pressure source 58 to the radial conduit 33b of the 
working rod 27 via the axial conduit 33a causes the com- 
pressed air to be led to the pressure chamber 31 via the 
gap CI and the slit 40 between the central cylindrical 
portion 32 and the piston body 29. Therefore, com- 
pressed air flows Into the pressure chamber 31 by an 
amount determined by the total cross-sectional area of 
the gap CI and the slit 40 to thereby instantly full the 
pressure chamber 31 with sufficient pressure so as to 
resist the compression spring 37. Consequently, the pis- 
ton body 29 (the working rod 27) slightly moves, and at 
the same time the valve rod 22 slightly moves by an 
amount corresponding to one tenth (in the case of the 
aforementioned ratio being 1:0.1) or one fifth (in the 
case of the aforementioned ratio being 1 :0.2) of the 
amount of movement of the piston body 29 in this par- 
ticular embodiment. As a result, the valve element 18 
slightly lifts off the annular valve seat 1 5 to start opening 
the stop valve 1 0. The dead time until the moment the 
valve opens corresponds to a section "a" shown in Fig- 
ure 9. The dead time shown in section "a" can be short- 
ened. 

[0046] At the time the stop valve 10 starts opening, 
the annular sealing member 41 of the piston body 29 
comes into contact with the outer peripheral surface 32a 
of the central cylindrical portion 32 (the stationary bear- 
ing member 30) to close the gap CI (see Figure 6), so 
that the radial conduit 33b and the pressure chamber 
31 are communicated with each other via only the slit 
40. Therefore, the cross-sectional area of the passage 
which connects the radial conduit 33b with the pressure 
chamber 31 suddenly decreases. This state lasts as 
long as the sealing member 41 remains in contact with 
the outer peripheral surface 32a of the central cylindrical 
portion 32 (see Figure 7). Accordingly, the quantity of 
compressed air introduced to the pressure chamber 31 
per unit of time is restricted, while the piston body 29 
(the working rod 27 and the valve rod 22) moves upward 
at a slow speed (a section "b" shown In Figure 9). The 
upward movement of the woricing rod 27 in this section 
*'b" corresponds to an operation of slowly opening the 
valve. 

[0047] Further upward movement of the piston body 
29 causes the sealing member 41 to release contact 
with the outer peripheral surface 32a of the central cy- 
lindrical portion 32 (see Figures 2 and 8). In this state 
shown in Figures 2 and 8, the pilot pressure source 58 
(the radial conduit 33b) and the pressure chamber 31 
are directly connected with each other, so that the work- 
ing rod 27 (the valve rod 22) reaches the valve-open 
limit thereof rapidly. The valve-open limit of the working 
rod 27 is defined by the position of the piston body 29 



where it contacts a stop surface 42 (see Figures 1 and 
2) of the housing 21. This stage of movement of the 
valve corresponds to a stage "c" shown in Figure 9. 
[0048] As can be understood from the above-de- 

5 scribed series of operations of opening the valve, the 
piston body 29 (the vah/e rod 22) starts moving with a 
small amount of dead time (the section "a" shown in Fig- 
ure 9) in an early stage of opening the valve in which 
compressed air is introduced Into the pressure chamber 

'0 31 (I.e., when a valve-open signal is applied), subse- 
quently an operation of slowly opening the valve occurs 
(the section "b" shown in Figure 9) once the valve starts 
opening, and finally an operation of rapidly opening the 
valve is achieved when the piston body 29 reaches a 

'5 predetermined position (the section "c" shown in Figure 
9). If the last operation of rapidly opening the valve (the 
section "c" shown in Figure 9) is unnecessary, the as- 
sociated elements only need to be designed and ar- 
ranged so that the annular sealing member 41 keeps 
^0 contact with the outer peripheral surface 32a of the cen- 
tral cylindrical portion 32 until the end of the stroke of 
the piston body 29. The speed of the operation of slowly 
opening the valve (the section "b" shown in Figure 9) 
can be determined by the cross-sectional area of the slit 
40 (a sum of the cross-sectional areas of all the slits 40 
in the case where more than one slit 40 is fomried on the 
central cylindrical portion 32). 

[0049] If the pilot pressure is discharged out of the 
pressure chamber 31 , the spring force of the compres- 

30 sion spring 37 causes the valve rod 22 to press the valve 
element 18 against the annular valve seat 15 to close 
the valve. At this stage, the valve closes quickly since 
the annular sealing member 41 serves as a one-way 
sealing member. In regard to the force transmission path 

35 at this stage, a large valve-closing force can be obtained 
with a small compression spring 37 when the valve-clos- 
ing force of the working member 26 is transmitted to the 
valve rod 22 via the tapered tip 27a of the working rod 
27, the pair of floating rollers 25, and the pair of rollers 

"to 23, since the valve rod 22 moves only by an amount of 
movement smaller than the amount of movement of the 
working member 26. In the present embodiment, a 
valve-closing force which is five or ten times of the spring 
force of the compression spring 37 can t>e obtained. 

45 [0050] According to the present embodiment, In a 
valve closed state wherein the wording rod 27 is posi- 
tioned at the limit of the moving range thereof due to the 
spring force of the compression spring 37, the cylindrical 
visual checking member 52, which is integral with the 

so working rod 27, retreats into the opening 21 d to be hid- 
den within the housing 21 (see Figures 1 and 10A). 
Thereafter, when the working rod 27 moves to the valve- 
open position thereof (the valve-fully-open position) due 
to the pilot pressure, the cylindrical visual checking 

55 member 52 projects out of the opening 21 d (see Figures 
2 and lOB). When the working rod 27 is positioned in 
an intermediate valve-open position between the valve- 
fully-open position and the valve-close position, the 
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amount of projection of the cylindrical visual checking 
member 52 from the housing 21 varies in accordance 
with the amount of opening of the valve. When the work- 
ing rod 27 (the cylindrical visual checking mennber 52) 
moves, the line joint 54 and the flexible tube 55 also 
move together with working rod 27. and accordingly, the 
operational status of the stop valve 1 0 can be visually 
checked at a glance. 

[0051] The present embodiment of the stop valve 10 
is further provided with a manual valve opening device. 
The manual valve opening device is used to open the 
valve manually when a sufficient pilot pressure cannot 
be generated due to, e.g., a breakdown in the pilot pres- 
sure source 58. As shown in Figures 1 and 2, the cylin- 
drical holder 51 is provided on an inner peripheral sur- 
face thereof with an annular groove 51a. As shown in 
Figures 11 and 12, the cylindrical holder 51 is further 
provided on the inner peripheral surface thereof imme- 
diately above the annular groove 51 a with a pair of radial 
grooves 51b which are positioned diametrically to face 
each other and connect with the annular groove 51a. 
[0052] A hand-operated valve opening jig 60 shown 
in Figures 11 though 13 is used when the stop valve 10 
of the first embodiment is opened manually. The valve 
opening jig 60 is provided with a manual-opening attach- 
ment 61 which can be detachably attached to the annu- 
lar groove 51 a of the cylindrical holder 51 via the pair of 
radial grooves 51b. The valve opening jig 60 is further 
provided with an operational member 62 that is operated 
to move the working rod 27 in a direction to open the 
valve via the manual-opening attachment 61 . The man- 
ual-opening attachment 61 is provided with a pair of 
hooks 61a which can be respectively inserted into the 
annular grooves 51a via the pair of radial grooves 51b. 
If the manual-opening attachment 61 is rotated relative 
the housing 21 after the pair of hooks 61a are inserted 
into the annular grooves 51a via the pair of radial 
grooves 51 b, the pair of hooks 61a slide into the annular 
groove 51a to be engaged therein, so that the pair of 
hooks 61 a do not come off the annular groove 51 a if the 
valve opening jig 60 is pulled up. On the other hand, the 
operational member 62 is provided with an operational 
lever 62a and a disk (rotational member) 62b. The op- 
erational lever 62a extends radially from the disk 62b. 
An operational mount 21 x, which is provided as a mem- 
ber separate from the valve opening jig 60 and the hous- 
ing 21 , is mounted on the housing 21 around the circunv 
ference of the opening 21 d (i.e., is not mounted on the 
upper housing 21b so as to interfere with the visual 
checking member 52) when the valve opening jig 60 is 
used. The manual-opening attachment 61 and the op- 
erational member 62 are connected to each other via a 
connection pin (pivot) 62c which is inserted into the 
manual-opening attachment 61 via holes 61b, so that 
the operational member 62 can pivot about the center 
of the connection pin 62c with respect to the manual- 
opening attachment 61 . The connection pin 62c is pro- 
vided at an off-centered position on the disk 62b. An out- 
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eredge (cylindrical surface) 62dof the disk 62b contacts 
an upper surface 21y of the operational mount 21 x (see 
Figure 13). 

[0053] When the stop valve 10 is manually opened 

5 with the hand-operated valve opening jig 60, firstly the 
flexible tube 55 is disconnected from the line joint 54, 
secondly the pair of hooks 61a of the manual-opening 
attachment 61 are inserted into the annular groove 51a 
via the pair of radial grooves 51 b, and thirdly the manual- 

10 opening attachment 61 is rotated relative the housing 
21 to bring the pair of hooks 61a into engagement with 
the annular groove 51a. At this stage, the connection 
pin 62c is positioned closest to the operational mount 
21 x, while the operational mount 21 x is in contact with 

'5 the head of the housing 21 (see Figure 12). In the state 
shown in Figure 12, rotating the disk 62b by manually 
moving the operational lever 62a causes the manual- 
opening attachment 61 to be raised via the connection 
pin 62c, the outer edge 62d and the upper surface 21 y 

20 of the operational mount 21 x. This causes the pair of 
hooks 61a of the manual-opening attachment 61 to lift 
the cylindrical holder 51 via the annular groove 51a, 
which in turn lifts the working rod 27 (since the cylindrical 
holder 51 is fixed to the upper end of the working rod 27 

25 via a set screw 50) against the spring force of the com- 
pression spring 37 to thereby open the valve. 
[0054] In the above-described first embodiment of the 
power-assisted slow operation valve (stop valve) 10, al- 
though the cylindrical holder 51 is fixed to the working 

30 rod 27 via the set screw 50 while the cylindrical visual 
checking member 52 is fixed to an outer peripheral sur- 
face of the cylindrical holder 51 , the woricing rod 27 and 
the cylindrical holder 51 can be formed integral with 
each other as a single member. 

35 [0055] The second embodiment of the present inven- 
tion is applied will be hereinafter discussed with refer- 
ence to Figures 14 through 1 8. Parts or elements which 
are identical to those in the above-described first em- 
bodiment are designated by the same reference numer- 

40 als, and accordingly will not be hereinafter described in 
detail. 

[0056] The second embodiment of the present inven- 
tion is different from the first embodiment in that the 
hand-operated valve opening jig 70 has a different struc- 
45 ture from the hand-operated valve opening jig 60 of the 
first ennbodiment. 

[0057] The hand-operated valve opening jig 70 is pro- 
vided with a manual-opening attachment 71 which can 
be detachably attached to the annular groove 51 a of the 

so cylindrbal holder 51 via the pair of radial grooves 51b. 
The valve opening jig 70 is further provided with a rota- 
tional member 72 that is operated to move the working 
rod 27 in a direction to open the valve via the manual- 
opening attachment 71. An operational mount 21 x, 

55 which is provided as a member separate from each of 
the valve opening jig 70 and the housing 21 , is mounted 
on the housing 21 around the circumference of the 
opening 21 d (i.e.. is not mounted on the upper housing 
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21b so as to interfere with the visual checking member 
52) when the valve opening jig 70 is used. The valve 
opening jig 70 has access to the cylindrical holder 51 
from the outside of the housing 21 via the operational 
mount 21 X and the opening 21 d of the upper housing 
21b, 

[0058] The manual-opening attachment 71 is provid- 
ed with a pair of hooks 71a which can be respectively 
inserted into the annular grooves 51a via the pair of ra- 
dial grooves 51b. If the manual-opening attachment 71 
is rotated relative the housing 21 after the pair of hooks 
71a are inserted into the annular grooves 51a via the 
pair of radial grooves 51b, the pair of hooks 71a slide 
into the annular groove 51 a to be engaged therewith, so 
that the pair of hooks 71 a do not come off the annular 
groove 51a If the valve opening Jig 70 Is pulled up. 
[0059] The rotational member 72 is provided along an 
outer edge thereof with a cyllndrrcal surface 72a that 
comes in contact with an upper surface of the operation- 
al mount 21 X mounted on the housing 21 (the upper 
housing 21 b) of the stop valve 1 0. The manual-opening 
attachment 71 and the rotational member 72 are con- 
nected to each other via a connection pin (pivot) 73 at 
an off-centered position thereof from the axial center 
72x of the cylindrical surface 72a (i.e.. at a position de- 
centered from the axial center 72x of the cylindrfcal sur- 
face 72a toward the cylindrical holder 51 by a distance 
"e" shown in Figures 14 and 15) so that the rotational 
member 72 can pivot about the center of the connection 
pin 72 with respect to the manual-opening attachment 
71 . The manual-opening attachment 71 is provided on 
top thereof with a curved stopper surface 71 x which 
bulges upward slightly from an imaginary cylindrical sur- 
face 73x about the center of the connection pin 73 that 
is indicated by a two-dot chain line in Figure 16. The 
cylindrical surface 72a does not have to be an exact cy- 
lindrical surface. 

[0060] A locking shaft (operational member) 74 hav- 
ing a male screw at a tip end 74a thereof is screwed Into 
the rotational member 72 toward an approximate center 
of the cylindrical surface 72a. The tip end 74a of the lock- 
ing shaft 74 is engaged with and disengaged from the 
curved stopper surface 71 x of the manual-opening at- 
tachment 71 by manually rotating the locking shaft 74 
clockwise and counterclockwise, respectively. The 
curved stopper surface 71 x Is formed so that the dis- 
tance r (6) between the center of the connection pin 73 
and the cun^ed stopper surface 71 x becomes maximum 
when measured from the center of the connection pin 
73 to a position on the curved stopper surface 71 x di- 
rectly above the connection pin 73 and so that the dis- 
tance r (9) reduces gradually and smoothly as the posi- 
tion on the curved stopper surface 71 x moves down to- 
ward either side of the curved stopper surface 71 x. 
Namely, the curved stopper surface 71 x is formed so 
that the distance between the curved stopper surface 
71 X and the tip end 74a of the locking shaft 74 increases 
as the cylindrical holder 51 is moved in a direction to 
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open the valve via the manual-opening attachment 71 
and the connection pin 73 when the rotational member 
72 is rotated with the cylindrical surface 72a thereof re- 
maining in contact with the upper surface of the opera- 
5 tional mount 21 x. The tip end 74a of the locking shaft 
74 moves on an imaginary cylindrical surface (not 
shown) which extends parallel to the imaginary cylindri- 
cal surface 73x when the rotational member 72 rotates. 
[0061] When the stop valve 10 is manually opened 
10 with the hand-operated valve opening jig 70, firstly the 
flexible tube 55 is disconnected from the line joint 64, 
secondly the pair of hooks 71a of the manual-opening 
attachment 71 are inserted into the annular groove 51a 
via the pair of radial grooves51b, and thirdly the manual- 
's opening attachment 71 is rotated relative the housing 
21 to bring the pair of hooks 71a into engagement with 
the annular groove 51a. At this stage, the connection 
pin 73 Is positioned closest to the operational mount 
21 X, while the cylindrrcal surface 72a of the rotational 
member 72 contacts the operational mount 21 x mount- 
ed on the head of the housing 21 (see Figure 16 and 
16). In the state shown in Figures 15 and 16, rotating 
the rotational member 72 by manually moving the lock- 
ing shaft 74 causes the manual-opening attachment 71 
to be raised via the connection pin 73 that is eccentric 
to the axial center of the rotational member 72. This 
causes the pair of hooks 71 a of the manual-opening at- 
tachment 71 to lift the cylindrical holder 51 via the an- 
nular groove 51a, which in turn lifts the working rod 27 
against the spring force of the compression spring 37 to 
thereby open the valve (see Figures 1 7 and 1 8). 
[0062] In such a manual operation of opening the stop 
valve 10, the distance between the tip end 74a of the 
locking shaft 74 and the curved stopper surface 71 x of 
the manual-opening attachment 71 gradually increases 
(see Figure 17). In this structure, if the locking shaft 74 
is rotated in a rotational direction to be screwed into the 
rotational member 72 to bring the tip end 74a into con- 
tact with the curved stopper surface 71 x when the open- 
ing (open width) of the valve reaches an appropriate (or 
desired) degree of opening, this degree of opening of 
the valve can be maintained (see Figure 18). Namely, 
although the cylindrical holder 51 Is biased in a direction 
to open the valve by the spring force of the compression 
spring 37 and at the same time the manual-opening at- 
tachment 71 is also biased in the same direction, the 
rotational member 72 needs to rotate relative to the 
manual-opening attachment 71 to allow the manual- 
opening attachment 71 to move In a direction to close 
the valve. However, the manual-opening attachment 71 
cannot move in a direction to close the valve since the 
rotational member 72 is prohibited from rotating by the 
contact of the tip end 74a with the curved stopper sur- 
face 71 X, 

[0063] Conversely, when it is desired to cancel a valve 
open position so as to close the valve, the locking shaft 
74 only needs to be rotated in a direction to loosen the 
male screw of the locking shaft 74. At this stage, the 
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opening of the valve reduces In accordance with the 
quantity of loosening of the male screw of the locking 
shaft 74, and the valve Is closed completely when the 
locking shaft 74 Is rotated to an upright position where 
the axis of the locking shaft 74 stands vertically to coin- 
cide with the axis of the cylindrical holder 51 . 
[0064] In the above-described second embodiment of 
the present invention, the locking shaft 74 is convenient- 
ly used not only as a bckrng member for locking the 
opening of the stop valve 10, but also as an operational 
lever (operational member) for rotating the rotational 
member 72. However, the locking shaft can be provided 
separately from the operational member. If a locking 
mechanism including the locking shaft 74 and the 
curved stopper surface 71 x for maintaining the opening 
of the stop valve 1 0 at a desired degree of opening is 
unnecessary, the locking shaft 74 and the curved stop- 
per surface 71 x can be omitted. Further, In the second 
embodiment of the present invention, although the cy- 
lindrical holder 51 is fixed to the working rod 27 (working 
member 26) via the set screw 50 while the cylindrical 
visual checking member 52 Is fixed to an outer periph- 
eral surface of the cylindrk^l holder 51 , the working rod 
27 and the cylindrical holder 51 can be fomried integral 
with each other as a single member. In addition, the cy- 
lindrical visual checking member 52 can be omitted if 
unnecessary. 

[0065] The third embodiment of the present invention 
will be hereinafter discussed with reference to Figures 
19 through 24. Parts or elements which are identical to 
those in the above-described first embodiment are des- 
ignated by the same reference numerals, and accord- 
ingly will not be hereinafter described in detail. 
[0066] The third embodiment of the present invention 
is different from the first and second embodiments in 
that a hand-operated valve opening jig 80 having a 
structure different from that of the hand-operated valve 
opening jig 60 or 70 of the first and second embodiments 
is used for the third embodiment of the valve. 
[0067] The hand-operated valve opening jig 80 is pro- 
vided with a manual-opening attachment 81 which can 
be detachably attached to the annular groove 51 a of the 
cylindrical holder 51 via the pair of radial grooves 51b. 
The valve opening jig 80 is further provided with a rota- 
tional member 82 that is operated to move the working 
rod 27 In a direction to open the valve via the manual- 
opening attachment 81. An operational mount 21 x, 
which is provided as a member separate from each of 
the valve opening jig 80 and the housing 21 , is mounted 
on the housing 21 around the circumference of the 
opening 21 d when the valve opening jig 80 is used. The 
valve opening jig 80 has access to the cylindrical holder 
51 from the outside of the housing 21 via the operational 
mount 21 X and the opening 21 d of the upper housing 
21b. 

[0068] The manual-opening attachment 81 is provid- 
ed with a pair of hooks 81a which can be respectively 
inserted into the annular grooves 51a via the pair of ra- 



dial grooves 51 b. If the manual-opening attachment 81 
is rotated relative the housing 21 after the pair of hooks 
81a are inserted into the annular grooves 51a via the 
pair of radial grooves 51b, the pair of hooks 81a slide 

5 into the annular groove 51 a to be engaged therewith, so 
that the pair of hooks 81a do not come off the annular 
groove 51 a if the valve opening jig 80 is pulled upwards. 
[0069] The rotational member 82 is provided along an 
outer edge thereof with a cylindrical surface 82a that 

10 comes in contact with an upper surface of the operation- 
al mount 21 X mounted on the housing 21 (the upper 
housing 21b) of the stop valve 1 0. The manual-opening 
attachment 81 and the rotational member 82 are con- 
nected to each other via a connection pin (pivot) 83 at 

15 an off-centered position thereof from the axial center 
82x of the cylindrical surface 82a (i.e., at a position de- 
centered from the axial center 82x of the cylindrical sur- 
face 82a toward the cylindrical holder 51 by a distance 
"e" shown in Figure 20) so that the rotational member 

20 82 can pivot about the center of the connection pin 82 
with respect to the manual-opening attachment 81 . The 
manual-opening attachment 61 is provided on top there- 
of with a curved stopper surface 81 x whteh bulges up- 
ward slightly from an imaginary cylindrlcat surface 83x 

25 about the center of the connection pin 83 that is indicat- 
ed by a two-dot chain line in Figure 20. The cylindrical 
surface 82a does not have to be an exact cylindrical sur- 
face. 

[0070] The rotational member 82 Is provided with a 
30 lever insertion opening 82b that extends in a radial di- 
rection of the rotational member 82. One end of an op- 
erational lever 84 is inserted into the lever insertion 
opening 82b, and Is fixed to the rotational member 82 
via a set screw 82c (see Figure 1 9). The operational le- 
ss ver 84 is provided in an axial direction thereof with an 
axial groove 84a in which a locking amn 85 is positioned. 
One end (the lower end as viewed in Figure 19) of the 
locking arm 85 Is pivoted at one end (the lower end as 
viewed in Figure 20) of the operational lever 84 about a 
40 pivot 85a so as to pivot within the rotational member 82 
(see Fig. 20). The locking amn 85 is provided at the lower 
end thereof with a locking portion 85b that is engaged 
with and disengaged from the curved stopper surface 
81 X of the manual-opening attachment 81 . A compres- 
^5 sion spring 86 is positioned between the operational le- 
ver 84 and the locking arm 85 so that the locking portion 
85b is normally biased in a direction to be engaged with 
the curved stopper surface 81 x of the manual-opening 
attachment 81 (i.e., in a counterclockwise direction as 
50 viewed in Figure 20). 

[0071] The curved stopper surface 81x is fomned so 
that the distance r (0) between the connection pin 83 
and the curved stopper surface 81 x becomes maximum 
when measured from the center of the connection pin 
55 83 to a position on the curved stopper surface 81 x di- 
rectly above the connection pin 83 and so that the dis- 
tance r (0) reduces gradually and smoothly as the posi- 
tion on the curved stopper surface 81 x moves down to- 
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ward either side of the curved stopper surface 81 x. 
Namely, the curved stopper surface 81 x is formed so 
that the distance between the curved stopper surface 
81 X and the pivot 85a increases as the cylindrical holder 
51 is moved in a direction to open the valve via the man- 
ual-opening attachment 81 and the connection 83 when 
the rotational member 82 is rotated with the cylindrical 
surface 82a thereof remaining in contact with the upper 
surface of the operational mount 21 x. The locking por- 
tion 85b of the locking arm 85 keeps contact with the 
curved stopper surface 81 x by the spring force of the 
compression spring 86 while the distance between the 
curved stopper surface 81 x and the pivot 85a increases 
when the rotational member 82 is rotated. However, in 
this state where the locking portion 85b remains in pres- 
sure-contact with the curved stopper surface 81 x by the 
spring force of the compression spring 86, the rotational 
member 82 Is allowed to rotate in a direction to increase 
the distance between the curved stopper surface Six 
and the pivot 85a, but is prevented from rotating in the 
opposite direction to decrease the distance between the 
curved stopper surface 81 x and the pivot 85a. 
[0072] However, if a releasing end 85c (the upper end 
as viewed in Figure 1 9) of the locking arm 85 is manually 
pressed into the axial groove 84a against the spring 
force of the compression spring 86, the locking portion 
85b is disengaged from the curved stopper surface 81 x 
(i.e., the distance between the locking portion 85b and 
the curved stopper surface 81 x increases) to alk>w the 
rotational member 82 to rotate freely with respect to the 
manual-opening attachment 81 (see Figure 24). 
[0073] When the stop valve 10 is manually opened 
with the hand-operated valve opening jig 80, firstly the 
flexible tube 65 is disconnected from the tine joint 54, 
secondly the pair of hooks 81a of the manual-opening 
attachment 81 are inserted into the annular groove 51a 
via the pair of radial grooves 51 b, and thirdly the manual- 
opening attachment 81 is rotated relative the housing 
21 to bring the pair of hooks 81a Into engagement with 
the annular groove 51a. At this stage, the connection 
pin 83 is positioned closest to the operational mount 
21 X, while the cylindrical surface 82a of the rotational 
member 82 contacts the operational mount 21 x mount- 
ed on the head of the housing 21 (see Figure 21). In the 
position shown in Figure 21 , rotating the rotational mem- 
ber 82 by manually moving the operational lever 84 
causes the manual-opening attachment 81 to be raised 
via the connection 83 whteh is eccentric to the axial cent- 
er of the rotational member 82. This causes the pair df 
hooks 81a of the manual-opening attachment 81 to lift 
the cylindrical holder 51 via the annular groove 51a, 
which in turn lifts the working rod 27 against the spring 
force of the compression spring 37 to thereby open the 
valve (see Figures 22 and 23). 

[0074] In such a manual operation of opening the 
valve, the locking portion 85b of the locking amn 85, 
which is pivoted within the operational lever 84 about 
the pivot 85a. keeps contact with the curved stopper sur- 



face 81 X of the manual-opening attachment 81 by the 
spring force of the compression spring 86 while rotating 
about the pivot 85a. This contact of the locking portion 
85b with the cun/ed stopper surface 81 x prevents the 
5 rotational member 82 from rotating in a direction to close 
the valve (see Figures 20 and 22). Namely, although the 
cylindrical holder 51 is biased in a direction to close the 
valve by the spring force of the compression spring 37, 
and at the same time, the manual-opening attachment 
10 81 is also biased in the same direction, the rotational 
member 82 needs to rotate relative to the manual-open- 
ing attachment 81 to allow the manual-opening attach- 
ment 81 to move in a direction to close the valve. How- 
ever, the manual-opening attachment 81 cannot move 
IS in a direction to close the valve since the rotational mem- 
ber 82 Is prohibited from rotating by the contact of the 
locking portion 85b with the curved stopper surface 8 1 x. 
[0075] Conversely, when it Is desired to cancel a valve 
open slate in order to dose the valve, the releasing end 
85c of the locking arm 85 only needs to be manually 
pressed into the axial groove 84a against the spring 
force of the compression spring 86 sufficiently enough 
to disengage the locking portion 85b from the curved 
stopper surface 81 x. 

[0076] In the above-described third embodiment of 
the present invention, the locking arm 85, which is op- 
erated to lock the opening of the stop valve 1 0, can be 
easily used since the locking ami 85 is positioned in the 
operational lever 84. However, the locking arm can be 
provided separately from the operational lever. Further, 
in the third embodiment of the present invention, al- 
though the cylindrical holder 51 is fixed to the working 
rod 27 via the set screw 50 while the cylindrical visual 
checking member 52 is fixed to an outer peripheral sur- 
face of the cylindrical holder 5 1 , the working rod 27 and 
the cylindrical holder 51 can be formed integral with 
each other as a single member. In addition, the cylindri- 
cal visual checking member 52 can be omitted if unnec- 
essary. 

[0077] Each of the first, second and third embodi- 
ments of the valves to which the present invention is ap- 
plied Is of a power-assisted slow operation type wherein 
the amount of movement of the piston body 29 (the 
working rod 27) is far greater than that of the valve rod 
22 (the valve stem assembly 24), which actually opens 
and shuts off the connection between the conduit 12a 
and the conduit 1 3a. However, the present invention can 
be applied to not only such a type of valve but also an- 
other type of valve wherein a valve rod (which corre- 
sponds to the valve rod 22) and a piston body (which 
con-esponds to the piston body 29) are fomned integral 
with each other. 

[007B] The present invention can be applied to not on- 
ly a normally-closed type of valve which introduces pres- 
sure for closing the valve by spring force such as each 
of the above-described first through third embodiments, 
but also to a normally-open type valve which introduces 
pressure for closing the valve by pilot pressure. Howev- 
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er. in this case, there is no need to use the hand-oper- 
ated valve opening jig 60, 70 or 80. 
[0079] As can be understood from the foregoing, ac- 
cording to a power-assisted slow operation valve to 
which the present invention is applied, an apparatus 
having a simple structure with which the operational sta- 
tus of a stop valve can be visually checked can be 
achieved. Furthermore, an apparatus with which a nor- 
mally-closed valve can be manually opened, and which 
makes it possible to adjust and maintain the opening of 
the valve easily can be achieved. 
[0080] Obvious changes may be made in the specific 
embodiments of the present invention described herein, 
such modifications being within the spirit and scope of 
the Invention claimed. It Is indicated that all matter con- 
tained herein is illustrative and does not limit the scope 
of the present invention. 



Claims 

1 . A stop valve (1 0) comprising: 

a working rod (27) for operating a valve element 
(18) which is moved to close and open a main 
conduit (12a, 13a); 

a biasing member (37) which biases said work- 
ing rod (27) in a direction to make said valve 
element (1 8) one of close and open saki main 
conduit (12a, 13a); 

a piston body (29) which is coupled to said 
working rod (27) and slidably fitted in a housing 
(21) of said stop valve; 

a pressure chamber (31) fomied within said 
housing (21) by said piston body (29); 
a pressure supplying device (58) which sup- 
plies a working fluid to said pressure chamber 
(31 ) to move said working rod (27) in a direction 
against a biasing force of said biasing member 
(37); and 

a visual checking member (52) which is integral 
with said working rod (27) to project from said 
housing (21) in accordance with movement of 
said working rod (27), wherein an amount of 
projection of said visual checking member (52) 
varies In accordance with an axial position of 
said working rod (27). 

2. The stop valve according to claim 1 , wherein said 
visual checking member (52) fully retreats into said 
housing (21) when said working rod (27) is in one 
of a valve-open position and a valve-closed posi- 
tion, and 

wherein said visual checking member (52) projects 
from said housing (21) when said working rod (27) 
is in the other of said valve-open position and said 
valve-closed position. 



3. The stop valve according to claim 1 or 2, wherein 
said visual checking member (52) is formed as a 
cylindrical member which is coaxial to said working 
rod (27). 

5 

wherein said working rod (27) comprises a con- 
trol conduit (33a, 33b) which is connected with 
said pressure chamber (31), and 
wherein an external tube (55) Is connected to 
10 said working rod (27) to be positioned in said 

visual checking member (52) and to be con- 
nected with said control conduit (33a, 33b). 

4. The stop valve according to any one of claims 1 to 
IS 3, further comprising a cylindrical holder (51 ) which 

is coaxially fixed to said wortcing rod (27), 
wherein said visual checking member (52) isfonned 
as a cylindrical member, and is fixedly attached to 
said cylindrical holder (51 ). 

20 

5. The stop valve according to claim 4, wherein said 
biasing member (37) biases said working rod (27) 
in said first direction to make said valve element 
(18) ck>se said main conduit (12a. 13a), 

25 and wherein said stop valve (1 0) further comprises 
a hand-operated valve opening jig (60) which in- 
cludes: 

a manual-opening attachment (61) which can 
30 be detachably attached to said cylindrical hold- 

er (51); and 

an operational member (62) which is operated 
to move said working rod (27) in a direction to 
make said valve element (1 8) open said main 
35 conduit (1 2a, 1 3a) via said manual-opening at- 

tachment (61 ). 

6. The stop valve according to claim 4, further com- 
prising a hand-operated valve opening jig (70) 

40 whk^h includes: 

a rotational member (72) having a cylindrical 
surface which comes into contact with an oper- 
ational mount (21 X) mounted on said housing 
45 (21 ), said rotational member (72) being pivoted 

about said manual-opening attachment (71 ) via 
a pivot provided at a position which deviates 
from an £^3proximate center of said cylindrical 
surface toward said cylindrical holder (51 ); and 
50 an operational member (74) which is operated 

to couple said manual-opening attachment (71 ) 
to said cylindrical holder (51) and is operated 
to rotate said rotational member (72) with said 
cylindrical surface contacting said operational 
55 mount. 

7. The stop valve according to claim 6, wherein said 
hand-operated vafve opening jig (70) comprises a 
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locking shaft (74) which Is screwed into said rota- 
tional member (72) so that a tip end (74a) of said 
locking shaft can be engaged with a stopper surface 
formed on said manual-opening attachment (71), 

5 

wherein said stopper surface (71x) is fonned so 
that a distance between said stopper surface 
(71 X) and said tip end (74a) of said locking shaft 
(74) increases as said cylindrical holder (51 ) is 
moved in a valve-opening direction via said io 
manual-opening attachment (71 ) and said pivot 
when said rotational member (72) is rotated 
with said cylindrical surface thereof remaining 
in contact with said operational mount (21 x), 
and 15 
wherein said distance varies In accordance 
with an amount of screw-engagement of said 
locking shaft with respect to said rotational 
member. 

20 

The stop valve according to claim 7, wherein said 
locking shaft (74) is formed integral with said oper- 
ational member. 

The stop valve according to claim 5, wherein said 2S 
hand-operated valve opening jig (80) comprises: 

a rotational member (82) having a cylindrical 
surface (82a) which comes into contact with an 
operational mount (21x) mounted on said hous- 30 
ing (21 ). said rotational member (82) being piv- 
oted about said manual-opening attachment 
(81 ) via a pivot (83) provided at a position which 
deviates from an approximate center of said cy- 
lindrical surface (82a) toward said cylindrical 3s 
holder (51); 

a locking arm (85) which is pivoted within said 
rotational member (82), wherein one end of 
said locking arm (85) can be engaged with said 
stopper surface (81 x) of said manual-opening 40 
attachment (81); and 

a spring (86) which biases said locking arm (85) 
so that said one end of said locking ami (85) Is 
biased In a direction to be engaged with said 
stopper surface (81 x) of said manual-opening 45 
attachment (81); 

wherein said stoper surface (81 x) is formed so 
that a distance between said stopper surface 
(81 X) and the pivot point (85a) of said k>cking 
anrn (85) increases as said cylindrical holder so 
(51) is moved in a valve opening direction via 
said manual-opening attachment (81) and said 
pivot (83) when said rotational member (82) is 
rotated with said cylindrical surface (82a) there- 
of remaining in contact with said operational 55 
mount (21 x), and 

wherein a distance between said one end of 
said locking ann (85) and said stopper surface 



(81 X) increases if said locking amn (85) is rotat- 
ed manually against spring force of said spring 
(86). 

10. The stop valve according to claim 9, wherein said 
operational lever (84) is fixed to said rotational 
member (82) in order to manually rotate said rota- 
tional member (82), said locking amn (85) being po- 
sitioned in said operational lever (84). 

11 . The stop valve according to any one of claims 1 to 

1 0, wherein said stop valve comprises a power-as- 
sisted device with which said biasing force of said 
biasing member (37) is multiplied to be transmitted 
to said working rod (27). 

12. The stop valve according to any one of claims 1 to 

1 1 , wherein said visual checking member (52) is 
colored. 

13. The stop valve according to any one of claims 1 to 

12, further comprising: 

a stationary bearing member (30) which Is pro- 
vided in said housing (21), wherein said piston 
body (29) and said working rod (27) are rela- 
tively movable with respect to said stationary 
bearing member (30); 

a gap (CI) formed between said piston body 
(29) and said stationary bearing member (30) 
via which said working fluid is supplied to said 
pressure chamber (31) 

at least one slit (40) fomned on said stationary 
bearing member (30) to be connected with said 
gap (CI) so that said working fluid is supplied 
to said pressure chamber (31 ) via said gap (CI ) 
and said at least one slit (40); and 
a sealing member (41 ) supported by saki piston 
body (29), wherein said sealing member opens 
one end of said gap (C1 ) to make said pressure 
chamber (31) connect with a control conduit 
(33a, 33b) via said gap (C1) and said at feast 
one slit (40) when said piston body (29) is po- 
sitioned at a limit of a movable range thereof 
due to said biasing force of said biasing mem- 
ber (37), and wherein said sealing member (41 ) 
closes said one end of said gap (CI) to make 
said pressure chamber (31) connect with said 
control conduit (33a, 33b) via only said at least 
one slit (40) when said piston body (29) moves 
from said limit of said movable range, 
wherein said pressure chamber (31) is defined 
by said piston body (29), said housing (21 ) and 
said stationary bearing member (30). 

14. The stop valve according to claim 13, wherein said 
sealing member (41 ) is formed as an annualar seal- 
ing member which is fitted in an annular groove 
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formed on an inner peripheral surface of said piston 
body (29) to face said gap (C1). 

15. The stop valve according to any one of claims 3 to 

14, further conriprising a line joint (54) which is po- 5 
sitioned in said visual checking member (52) and 
coupled to said working rod (27) to be connected 
with said control conduit (33a, 33b), one end of said 
external tube (55) being connected to said working 
rod (27) via said line joint (54). io 

16. An apparatus for manually opening a nomially- 
closed valve (10), said apparatus comprising said 
normally-closed valve and a hand-operated valve 
opening jig (70), is 
wherein said normally-closed valve (1 0) comprises: 

a working rod (27) for operating a valve element 
(18) which is moved to close an open a conduit; 
a cylindrfcal holder (51 ) which is coaxially fixed ^ 
to said working rod (27), and to which said 
hand-operated valve opening jig can be de- 
tachably attached from the outside of said 
housing (21); 

a biasing member (37) which biases said work- 25 
ing rod (27) in a first direction to make said 
valve element (18) close sakJ conduit (12a, 
13a); and 

a pressure chamber (31 ) which is formed within 
said housing (21 ). and is supplied with a work- 30 
ing fluid to move said working rod (27) in a sec- 
ond direction to make said valve element (18) 
open said conduit (12a, 13a); 
wherein said hand-operated valve opening jig 
(70) comprises: 35 

a manual-opening attachment (71) which 
can be detachably attached to said cylin- 
drical holder (51); 

a rotational member (72) having a cyllndri- 
cal surface (72a) which comes Into contact 
with an operational mount (21 x) mounted 
on said housing (21 ), said rotational mem- 
ber (72) being pivoted about said manual- 
opening attachment (71) via a pivot (73) ^5 
provided at a poisition which deviates from 
an approximate center of said cylindrical 
surface (72a) toward said cylindrical holder 
(51); and 

an operational member (74) which is oper- so 
ated to couple said manual-opening at- 
tachment (71) to said cylindrical holder 
(51 ), and is operated to rotate said rotation- 
al member (72) with said cyltndrk^al surface 
(72a) contacting said operational mount S5 
(21x). 

17. The apparatus according to claim 1 6, wherein said 
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hand-operated valve opening jig (70) comprises a 
locking shaft (74) which is screwed into said rota- 
tional member (72) so that a tip end (74a) of said 
locking shaft (74) can be engaged with a stopper 
surface (71 x) formed on said manual-opening at- 
tachment (71); 

wherein said stopper surface (71 x) is formed so 
that a distance between said stopper surface 
(71 x) and said tip end (74a) of said locking shaft 
(74) increases as said cylindrical holder (51 ) is 
moved in a valve-opening direction via said 
manual-opening attachment (71 ) and said pivot 
(73) when said rotational member is rotated 
with said cylindrical surface (72a) thereof re- 
maining in contact with said operational mount 
(21 x), and 

wherein said distance varies in accordance 
with an amount of screw-engagement of said 
locking shaft (74) with respect to said rotational 
member (72). 

18. The apparatus according to claim 17, wherein said 
locking shaft is formed integral with said operational 
member. 

19. The apparatus according to claim 16, wherein said 
hand-operated valve opening jig (80) comprises: 

a locking arm (85) which is pivoted within said 
rotatk>nal member (82), wherein one end of 
said locking arm (85) can be engaged with said 
stopper surface (81 x) of said manual-opening 
attachment (81); and 

a spring (86) which biases said locking ami (85) 
so that said one end of said locking arm (85) is 
biased in a direction to be engaged with said 
stopper surface (81 x) of said manual-opening 
attachment (81), 

wherein said stopper surface (81x) is formed so 
that a distance between said stopper surface 
(81 x) and the pivot point (85a) of said locking 
arm (85) increases as said cylindrteal holder 
(51 ) is moved in a valve-opening direction via 
said manual-opening attachment (81) and said 
pivot (83) when said rotational member (82) is 
rotated withsaid cylindrical surface (82a) there- 
of remaining in contact with said operational 
mount (21 X), and 

wherein a distance between said one end of 
said locking arm (85) and said stopper surface 
(81 x) increases if said k>cking arm (85) is rotat- 
ed manually against spring force of said spring 
(86). 

20. The apparatus according to claim 19. wherein said 
hand-operated valve opening jig (80) further com- 
prises an operational lever (84) fixed to said rota- 
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tional member (82) for manually rotating said rota- 
tional member (82), said locking ami (85) being po- 
sitioned in said operational lever (84). 

21 . The apparatus according to any one of claims 1 6 to 
20, wherein said stop valve comprises a power-as- 
sisted device with which said biasing force of said 
biasing member (37) is mulitpiied to be transmitted 
to said working rod (27). 

22. A stop valve comprising: 
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a working rod (27) foroperating a valve element 
( 1 8) wh ich is moved to close and open a conduit 
(12a, 13a): is 
a biasing member (37) which biases said work- 
ing rod (27) in a first direction to make said 
valve element (18) close said conduit (12a, 
13a); 

a pressure chamber (31 ) fomied within a hous- 20 
ing (21 ) of said stop valve; 
a pressure supplying device (58) which sup- 
plies a working fluid to said pressure chamber 
(31) to move said working rod (27) in a second 
direction against a biasing force of said biasing 2s 
member (37); and 

a moving member (52) which moves together 
with said working rod (27) to project out of and 
retreat into said housing (21) in accordance 
with movement of said working rod (27), 30 

23. A stop valve comprising: 

a working rod (27) for operating a valve element 
( 1 8) which is moved to close and open a conduit 35 
(12a, 13a); and 

a moving member (52) whfch moves together 
with said wori<ing rod (27) so that said moving 
member (52) retracts into a housing (21 ) of said 
stop valve when said valve element (18) is 40 
moved to close said conduit (12a, 13a) and so 
that at least part of said moving member (52) 
projects out of said housing (21) when said 
valve element (18) is moved to open said con- 
duit (12a. 13a). 45 
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the valve element open the conduit via said manual- 
opening attachment. 
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